Introduction
Among the strongest elements of the modern economists' canon is that financial sector development has a significant impact on economic growth. A generation ago, economists like Goldsmith (1969) 1 and McKinnon (1973) began to draw attention to the benefits of financial structure development and financial liberalization. In 1991 (p. 12)
McKinnon could write with confidence that:
"Now, however, there is widespread agreement that flows of saving and investment should be voluntary and significantly decentralized in an open capital market at close to equilibrium interest rates."
Since the 1990s, a burgeoning empirical literature has illustrated the importance of financial sector development for economic growth. Despite the growing consensus, however, we find that the link between finance and growth in cross-country panel data has weakened considerably over time. At the very time that financial sector liberalization spread around the world, the influence of financial sector development on economic growth has diminished.
The seminal empirical work that established the growth-finance link is King and Levine (1993) , which extended the cross-country framework introduced in Barro (1991) by adding financial variables such as the ratios of liquid liabilities or claims on the private sector to gross domestic product (GDP) to the standard growth regression. They found a robust, positive, and statistically significant relationship between initial financial conditions and subsequent growth in real per capita incomes for a cross-section of about 80 countries. In the subsequent decade numerous empirical studies expanded upon this, using both cross-country and panel data sets for the post-1960 period.
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In this paper we reexamine the core cross-country panel result and find that the impact of financial deepening on growth is not as strong with more recent data as it appeared in the original panel studies with data for the period from 1960 to 1989. We consider various explanations for this clear shift. First, we suggest that financial deepening has a positive effect on growth if not done to excess. Rapid and excessive deepening, as manifested in a credit boom, can be problematic even in the most developed markets because it can both weaken the banking system and bring inflationary pressures. We test this hypothesis by looking at the finance-growth nexus among countries that have or have not experienced financial sector crises. We find that once crisis episodes are removed, the finance-growth relationship remains intact. Its weakening over time thus seems to be a result of an increased incidence of crises in later years.
Our second and related hypothesis is that the widespread liberalization of financial markets that occurred in the late 1980s and early 1990s made financial deepening less effective. This is reminiscent of Robert Lucas's (1975) critique of econometric policy evaluation advanced three decades ago. Policies that have promoted and/or forced increases in financial depth over the past two decades may have altered the basic structural relationship between finance and growth. This could occur if the observed benefits of financial deepening led many countries to liberalize before the associated legal and regulatory institutions were sufficiently well developed. As a consequence, the impact of financial deepening on growth would become smaller. Our evidence does not indicate that recent liberalizations are responsible for the breakdown of the financegrowth link. However, there may be an indirect link since premature financial development can lead to financial crises that have real effects.
Third, we examine the role of global equity markets that have grown in importance and prominence in the years over which the finance-growth relationship disappeared.
However, we do not find any evidence to suggest that equity market growth has substituted for the role of credit markets and banks in particular.
We also examine some sample composition effects. For example, we distinguish between developed and developing countries. Although the finance growth relationship is somewhat stronger among developed countries, the decline in the impact of finance on growth in recent years is found in both groups.
Further we look at several estimation techniques in order to be confident of the robustness of our major finding, the virtual disappearance of the finance-growth relationship in recent data. The finance-growth literature uses various estimation approaches because of the difficulty in adequately controlling for endogeneity. We examine pure cross-section estimates, panels of five-year average growth rates, and dynamic panels in order to show that our basic result is robust to choice of estimation technique.
Although the finance-growth nexus has become firmly entrenched, this is not the first study to question its importance. Rousseau and Wachtel 1998; Arestis, Demetriades, and Luintel 2001) . Rousseau and Wachtel (2002) show that the relationship varies with the inflation rate; financial deepening does not affect growth when annual inflation is above a threshold of about 13 percent. Rioja and Valev (2004) also show that the relationship varies with the level of economic development. Specifically, deepening has a larger impact on growth with a moderate level of financial sector development. However, none of the earlier studies has provided an explanation for why the relationship has weakened over time.
A recent paper by Loayza and Ranciere (2006) addresses the dual role of financial deepening discussed above. They distinguish between the short run impact of credit expansions on growth and the long run positive impact of financial deepening on growth.
The short run effect is sometimes negative, particularly during episodes of financial crisis. Our approach to this dual role of finance is somewhat different. First, we investigate how banking crises and liberalizations affect the impact of financial deepening on growth. Second, we relate these phenomena to the secular decline in the 3 Lucas (1988) suggests that the role of finance is "over-stressed" and Robinson (1952, p. 80) asserts that "where enterprise leads, finance follows."
4 The titles of some recent papers express the growing skepticism: e.g. "How much do we really know about growth and finance?" Wachtel (2003) and "Finance causes growth: Can we be so sure?" Manning (2003) .
impact of financial deepening observed in the classical cross-country panel regression framework.
The next section describes the data and the by now standard approach to panel estimates of growth equations. In Section 3 we present baseline estimates and show that the finance-growth nexus has weakened over time. In Section 4 we examine the hypotheses suggested above regarding the possible causes of the decline in the effect of financial deepening on growth. Section 5 presents some additional evidence on the relationship between the strength of the finance-growth link and the levels of economic development and financial depth in a country. Our conclusions are in Section 6. 
Data and methodology
where Y it is the growth rate of real per capita GDP, F it is a measure of financial sector development, and X it is a set of baseline explanatory variables that have been shown empirically to be robust determinants of growth. The X variables include the log of initial real per capita GDP, which should capture the tendency for growth rates to converge across countries and over time, and the log of the initial secondary school enrollment rate, which should reflect the extent of investment in human capital. We include the ratio of trade (i.e., imports plus exports) to GDP and the ratio of government final consumption to GDP as additional explanatory variables.
Following King and Levine, we start with cross sectional estimates where the dependent variable is the average annual growth rate over our entire data period (i.e., Our fundamental result, that the finance growth relationship weakened dramatically, is robust to the choice of estimation approach. The dramatic difference between the initial and recent time periods found in the cross section estimates of Table 1 is repeated when we look at panels with five-year averages estimated with both standard two-stage least squares and with dynamic system GMM. Tables 2 and 3 present these same equations estimated with the alternative techniques.
The decline in the finance-growth relationship
With all three estimation approaches, the effect of financial depth on growth, which is always significant in the first 30-year period, disappears in the next 15. Whereas all of the finance coefficients are significant at the 5 percent level in the early time period, none are significant in the more recent data and the coefficients fall to near zero
To examine further the differences over time in the effect of financial depth on 7 The slight differences in these results from earlier published work with the same data definitions arise because later editions of the World Bank's World Development Indicators, such as the one that we use from 2007, provide some observations for earlier years that were missing from previous editions. Table 4 which shows only the finance coefficients from each cross section regression. These tables provide a clear story. The effect of finance on growth is a disappearing phenomenon. In the next section we examine several hypotheses that might explain the result.
Understanding the changes in the finance-growth relationship
In this section we relate changes in the finance-growth relationship to the hypotheses stated in the introduction (section 1). We start by relating the finance effect to the incidence of financial crises. The disappearance of the finance effect on growth over time may be related to the incidence of financial crises since such episodes are often associated with too-rapid financial deepening. There is a thin line between financial deepening that comes from the expansion of financial intermediary activity and financial deepening that is the consequence of a credit boom. In the first instance increased intermediation is likely to be growth enhancing, while in the second instance credit standards deteriorate, nonperforming loans proliferate and a banking crisis ensues. The effect of financial deepening on growth disappears in a financial crisis and the incidence 8 The equations estimated include all the control variables used in Tables 1-3. of financial crises increased in the late 1980s. Thus, the reduced effect of finance on growth may be due to the increased incidence of financial crises.
We investigate this hypothesis by isolating episodes of financial crisis and examining the impact of financial deepening on growth in non-crisis episodes. We use the identification and dating prepared by Caprio and Klingebiel (2003) Instrumental variable estimates of the baseline growth equations that allow the finance coefficient to vary when there is either a major or minor financial crisis are shown in Table 5 . Each equation shows the finance variable for all observations and then the finance variable interacted with dummies for crisis episodes. The size of the coefficient on the finance variable indicates the impact of finance on growth in non-crisis observations. These effects are all positive, statistically significant, and larger than the corresponding coefficients in Table 2 , which does not account for crisis episodes. The interaction with the major crisis dummy indicates the difference in the finance effect when a country is in crisis. In every case, the finance effect is significantly smaller at the 5 percent level when there is a financial crisis. In fact, the impact of financial deepening in these crisis periods is often near zero. The minor crisis episodes also have a negative impact on the finance coefficients but the changes are small and not statistically significant.
Since excessive credit creation can lead to instability and crisis, and financial liberalization is usually associated with the rapid development of financial institutions, capital flows, and increases in liquid liabilities, the disappearance of the finance effect on growth over time could also be related to the rapid liberalization of financial markets in many countries in the latter period. In particular, policy makers have busily touted the Next, equity markets have grown in size and importance around the world in just the years in which the effect of financial deepening on growth seems to have disappeared. It therefore is reasonable to suggest that equity market financing has acted as a substitute for credit market financing so that the impact of financial deepening has been mitigated in recent years by the increasing role of equity markets. The positive impact of equity markets on growth has been demonstrated with panel data sets like ours by Levine and Zervos (1998) and Rousseau and Wachtel (2000) . In order to investigate this hypothesis we define a broad financing measure which is the sum of M3 and the market capitalization of the stock market as a ratio to GDP. 10 The stock market data is not widely available until the 1980s and even then is not available for every country.
Nevertheless we estimated the baseline equation for the countries that were available for each cross section after 1980 with the broad financing measure. The 9 For example, an additional explanation might be that there are distinct characteristics of the two decades, the 1970s and 1980s, that made the financial ratios seem to cause growth at that time but not otherwise. Those decades are dominated by the oil shocks and periods of high inflation in many countries. It could well be that greater financial depth is associated with growth because these countries were better able to withstand the large nominal shocks that characterized the period. This would in fact be a benefit of deeper financial institutions but would not imply that increases in financial depth cause growth. 10 The data on stock market capitalization are from the World Development Indicators database and worksheets underlying Rousseau and Wachtel (2000) .
The conclusion to be drawn from these tests is clear. The decline in the finance coefficients over time is not an inexplicable or transitory time effect. The coefficients are smaller in recent years because of the increased incidence of financial and banking crises.
Financial deepening promotes growth as long as it is not excessive. Once excessive growth of money and credit leads to a crisis in the banking system, the benefits of financial deepening disappear until the crisis is cleaned up. The change in the finance effect is not due to liberalization as measured by financial sector openness and it is not due to the increasingly important role of equity markets.
Additional evidence
In this section we examine sample composition effects that might affect the relationship between finance and growth. To begin we distinguish between developed and developing countries using the World Bank's classification and estimate the baseline growth equation for each group. Table 7 shows the panel estimates for both country groups for the initial sample period (1960-89) and the subsequent period (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) with the M3 as a percentage of GDP as the finance variable. The finance effect is significant for both in the earlier period though it is larger for the developed countries. In the later period it is much smaller for the developed countries and disappears for the undeveloped countries.
The effect of both time and level of development on the finance coefficient can be related to changes in the per capita income of the countries in the sample. In order to examine this, we used a rolling regression technique to investigate the relationship between per capita income and the finance effect more closely. 11 In results not shown here, we find that for very low income countries (income below 3,000 year 2000 USD);
the effect of financial deepening is positive but not significant. The effect is imprecisely estimated because in many of these countries increased financial depth might be due to 11 The rolling regression techniques was first applied to study of the finance-growth nexus by Rousseau and Wachtel (2002) . In that paper we showed that the crosssectional relationship between finance and growth vanished in high inflation environments.
directed finance and poor lending standards. However, in the middle income range (from $3,000 to $12,000), there seems to be clear evidence of a finance growth relationship.
The relationship disappears among very high income countries. These results indicate that the finance growth nexus appears to be stronger in certain economic environments.
Countries with moderately developed financial sectors or countries with middle levels of per capita income have a stronger and significant impact of financial deepening on economic growth.
We also use the rolling regression technique to investigate the relationship between the level of financial development and the impact of finance with IV panel regressions for the baseline equation and the M3 ratio as the finance variable. 12 Figure 1 shows the evolution of the finance coefficient for 20-country rolling windows; the solid line gives the estimated coefficients and 5 percent confidence intervals are given by the dotted lines.
The countries are ordered by the average level of financial depth (after adjusting for global time effects) and rolled in as the ratio of M3 to GDP increases.
The initial regression includes the 20 countries with the lowest levels of financial depth and rolls in additional countries and rolls out the initial countries one by one so that each coefficient is estimated with a 20-country window. Thus, the coefficients depicted in Figure 1 reflect the effects of finance on growth among countries with relatively similar levels of financial sector development. The horizontal axis measures the average ratio of M3 to GDP among the 20 countries corresponding to each particular point estimate.
The results are striking; financial deepening matters when the M3 to GDP ratio is around the middle of the observed range (about 40%). The 20-country window that corresponds with this peak positive effect includes M3 to GDP ratios that range from 32% to nearly 60%. Among the financially less developed countries the coefficient is usually negative, is quite variable, and is imprecisely measured. Among the financially most developed countries the coefficient is about zero but rising slowly with the level of financial depth; although finance differs a lot among these countries it has little relationship to growth.
Conclusion
We examine the robustness of some now-classic findings on the cross-country relationship between financial development and economic growth, and found that the finance-growth relationship that was estimated with data from the 1960s to the 1980s simply disappeared over the subsequent fifteen years. One might conclude that the underlying relationship that is so widely used is simply unstable and that with additional data it might well reappear. Alternatively, we investigate some simple hypotheses that might explain the time effects.
First, we test whether the incidence of domestic banking and financial crises affects the impact of deepening. Here the evidence is very strong. Financial deepening has a strong impact on growth throughout the sample period as long as a country can avoid a financial crisis. In crisis episodes, which are more often than not due to excessive deepening, the benefits of financial deepening, not surprisingly, disappear.
Second, we test to see whether an affect analogous to the Lucas critique is at work. In the context of our problem, it would imply that financial deepening causes growth as long as the relationship is not exploited. We use international equity market opening as an indicator of liberalization and the effort to develop financial markets. We find that the effect of financial deepening does not weaken when liberalizations occur.
Third, we test to see whether the disappearance of the finance effect is due to the omission of the role of equity markets on growth. This is of particular concern because of the increasing role of equity markets in many countries in the recent years. We do not find any indication that our result is due to the absence of equity markets. Although market capitalization is not available for all of the countries in our sample, when it is included the effect of finance broadly defined still declines after the 1980s.
All of this does not detract from the basic point that at one time countries with higher levels of financial development tended to have higher growth rates than those with lower levels of financial development. The question of how these countries acquired large financial sectors and how they may have served as engines of growth, however, remains imperfectly understood. Did finance emerge due to the presence of deeper institutional fundamentals that had a direct impact on growth as Acemoglu, Johnson, and Robinson (2001) suggest? Or is Joan Robinson correct that growth is the prime mover behind financial development? Our study, while by no means arguing that financial factors is no longer important for economic development, serves simply as a reminder that the link between finance and growth is more complex than the simple relationships suggest. It would appear that deepening needs to be accompanied by appropriate policies for financial sector reform and regulation. Thus, the systematic study of the financial development experiences of individual countries becomes all the more critical as the next step in furthering our understanding of the nexus. 1960-2004 1960-1989 1990-2004 Log of initial real per capita GDP ( Notes: Coefficient estimates are from OLS regressions with standard errors in parentheses. Growth rates are averaged across each data period and all explanatory variables are measured at the start of the period. The symbols ** and * indicate statistical significance at the 5% and 10% levels. 1960-2004 1960-1989 1990-2004 Log of initial real per capita GDP ( 1965-2004 1965-1989 1990-2004 Log of initial real per capita GDP ( Notes: Coefficient estimates are from "system" GMM regressions using 5-year averages of the data with standard errors in parentheses. The regressions include a dummy variable for each time period. The symbols ** and * indicate statistical significance at the 5% and 10% levels. 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 1960-2004 1960-1989 1990-2004 1960-2004 1960-1989 1990-2004 Log of initial real per capita GDP ( 
